In this paper we prove that the same design method of constant controllers for a delay systems given in the literature can be used to stabilize a minimum phase systems with nonlinearly correlated perturbations in the coefficients. This type of perturbation is induced by the composition with strictly positive real functions. This result can also be interpreted on the context of simultaneous and robust stabilization for single-input single-output, linear time invariant delay systems.
INTRODUCTION
There are just a few results about simultaneous and robust stabilization of delay systems. For example, in [1] and [2] the authors establish delay-dependent results for robust stability and robust stabilization of uncertain linear systems with a time-varying state delay subject to norm-bounded uncertainty via memoryless state feedback. In [3] [4] [5] , the authors present results of robust stability and robust stabilization, for uncertain linear systems with a timevarying state delay for which these results are independent of the size of the time-delay. Some solutions to the problem of finding an algorithm to obtain a controller that simultaneously stabilizes m singleinput single-output (SISO) linear time invariant (LTI) systems for the case of a constant controller using the state space description of the system have been given by [6] among others. However, the problem of simultaneous stabilization of delay systems remains without being studied. In [7] and [9] , using a frequency domain approach it is consider the question of the existence of a rational controller, for the class of systems composed of a delay element hs e with (bounded and unbounded) uncertainty in h , followed by a plant characterized by a rational transfer function. There are given necessary and sufficient conditions for the existence of such controllers and a controller a design method is described. This controller design yields the entire set of all constant controllers which robustly stabilize a family of systems with uncertainty in the time-delay. Their results are independent of the size of the time-delay.
Nevertheless, the problem of simultaneous and robust stabilization of delay systems with nonlinearly correlated perturbations in the coefficients remains an open problem. It is clear that this last problem is difficult and far from being solved. We will study the simple case when the controller is constant, and the delay systems belong to a particular class.
In this note we prove that the same design method of constant controllers given in [7] , can be used with minimumphase delay systems where their coefficients are nonlinearly correlated perturbations induced by the composition with strictly positive real (SPR) functions. Based on this fact, we present a result on simultaneous and robust stabilization for SISO LTI delay systems under nonlinearly correlated perturbations in their coefficients induced by the composition with SPR functions.
PRELIMINARIES
This section presents definitions and results which will be used throughout the paper. 
Now, we present the design method of constant controllers given in [7] . Let 
A delay system is stabilized by a constant controller 1 ( ) = C s C , if the following two conditions are satisfied:
In this note we want to find a constant controller 1 C such that the closed-loop system 
3.THE MAIN RESULT
The main result is given in this section. 
H2)
The following inequalities are satisfied: 
, ). h ii)
This proof is similar to the previous one using the same controller 1 C , but now taking the orders of the SPR0 functions 1 ( ),..., ( ) m q s q s different.
The assumption that the system is stable guarantees the existence of a constant controller by Lemma 2 and Lemma 3 in [7] . Note that this result is among the few results that exist about simultaneous stabilization and robust stabilization of delay systems using constant controllers with nonlinearly correlated perturbations in the coefficients induced by the composition of SPR0 functions. (see [11] and [13] ( ) p s is that it must be a minimum-phase rational function. On the other hand, Theorem 2 can be generalized to other contexts for SPR functions (see [14] ).
EXAMPLE
In this section we give an examples to show the applicability of the result.
Example 1.
In the example 1 of [7] , the constant controllers which stabilizes As an observation, the controller design condition, implies that the largest gain needed to cross the point (1,0) on the Nyquist diagram for
, notice that for 1 p and 2 p , the composition of p with their respective SPR functions, their Nyquist diagrams are contained inside the Nyquist diagram of p , as can it be seen in Figure 2 , from here it is possible to visualize why the gain for the controller will stabilize the plants in the example.
In Fig. (3) we see the Nyquist diagrams for the delayed systems for which the stability is ensure by the constant controller 1 C .
CONCLUSIONS
Based on some results of a delay systems class, we prove that the same design method of constant controllers given in the literature stabilizes delay systems with nonlinearly correlated perturbations in the coefficients induced by the composition with SPR functions, if the plant is minimumphase. Based on this fact, we have given a result on simultaneous and robust stabilization for SISO LTI delay systems, with nonlinearly correlated perturbations in the coefficients, induced by the composition with SPR0 functions, using constant controllers. Moreover, the result works for almost any SPR function. Also is possible to find the entire set of all constant controllers which robustly stabilize of the system, for each SPR0 function, using the technics found in the literature. 
